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Introduction
T he most common waterborne disease in the United States is the pneumonia Legionnaire's disease, 1 with a case fatality rate as high as 80%. 3 Legionella pneumophila is readily detected in the built environment, 2 and epidemiologic surveys suggest that 63% to 84%
of US hospital water systems are colonized with Legionellae. 4 In a study of 209 Paris hospital water systems, chlorination treatment correlated with increased prevalence of Legionellae. 5 To probe the relationship between disinfection and oxidative stress resistance, we designed a multiplex polymerase chain reaction (PCR) screen to assess ICE-βox presence in clinical and environmental L. pneumophila isolates. This screen is specifically designed to detect either the presence of integrated ICE-βox or the att site necessary to acquire the element in 1 reaction. In this study, we aimed to determine the prevalence of ICE-βox in L. pneumophila clinical and environmental isolates using this assay.
Methods
Bacterial strains
One hundred eighty-three L. pneumophila iso- 
Real-Time Multiplex PCR
Real-Time Multiplex PCR was performed on 1 ng/ul DNA using Quanta PerfeCTa Multiplex qPCR SuperMix (Quanta Biosciences, Gaithersburg, Maryland) . Primers (blue) to detect integrated ICE-βox are specifically designed to amplify over the att site using one primer that lies within the ICE-βox coding region and one that lies in the chromosome opposite the att site (gray arrow). Chromosomal primers oriented toward the att site detect the empty site.
on the ABI7500 Standard platform (Applied Biosciences). Specific primers were designed manually to amplify the integrated form of ICE-βox, the empty att site, or a pan-genome control as described previously 7 (Table 1, Figure 1 ). Primers were verified using genomic DNA isolated from L. pneumophila strain Lp02 as a positive control and strain JR32 as a negative control.
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Results
To pilot our surveillance strategy, we screened 183 clinical and built environment L. pneumophila strains isolated from outbreaks sent to the CDC using primers specifically designed to amplify the integrated ICE-βox or the empty att site. This screening assay proved to be sequence-specific, as the PCR prod- 
Conclusion
This pilot study demonstrates that a multiplex PCR assay can detect both integrated ICE-βox and its
TABLE 1. Primers Used in This Study
Primer Name Sequence (5′ → 3′) Philadelphia 
